In-gel digestion for mass spectrometric characterization of RNA from fluorescently stained polyacrylamide gels.
Although current mass spectrometry-based proteomics technology allows for high-throughput analysis of protein components in functional ribonucleoprotein complexes, this technology has had limited application to studies of RNA itself. Here we present a protocol for RNA analysis using polyacrylamide gel electrophoresis coupled with liquid chromatography-tandem mass spectrometry. Specifically, RNAs of interest are subjected to polyacrylamide gel electrophoresis and stained with a fluorescent dye, and RNAs in gel bands are digested with nuclease and then analyzed directly liquid chromatography-mass spectrometry, resulting in highly accurate mass values and reliable information on post-transcriptional modifications. We demonstrate that the method can be applied to the identification and chemical analysis of small RNAs in mouse embryonic stem cell extracts and of small RNAs in the spliceosomal ribonucleoprotein complex pulled down from yeast cells using a tagged protein cofactor as bait. The protocol is relatively simple and allowed us to identify not only three novel methylated nucleotide residues of RNase P RNA, U6 snRNA, and 7SL RNA prepared from mouse ES cells but also various 3'-end forms of U4, U5S, and U6 snRNAs isolated from the yeast spliceosome at the femtomole level. The method is thus a convenient tool for direct analysis of RNAs in various cellular ribonucleoprotein complexes, particularly for the analysis of post-transcriptional modifications and metabolic processing of RNA.